Introduction
Because of limited experimental information, Lee 1) appealed to the energetic similitude between Mn-Si and Fe-Si systems and assumed the ΔHMn in Mn-Si melt to be same as the ΔHFe in Fe-Si melt in his previous assessment. The resulting excess Gibbs free energy function describes adequately the solution properties of Mn-Si system. In spite of such a good fortune, however, the assumption has been desired to be validated by the experimental evidence. Gorbunov et al. 2) and Zaitsev et al. 3) determined experimentally the integral enthalpy of mixing, ΔH, in Mn-Si melt. Their experimental data permit to determine the partial enthalpy of Mn, ΔHMn, in Mn-Si melt, which may substantiate the assumption of identity of ΔHMn in Mn-Si with ΔHFe in Fe-Si system.
Reassessment of Δ ΔH, Δ ΔHMn, and Δ ΔHSi of Mn-Si System
The present reassessment adopts the Redlich-Kister formalism for the analytical representation of solution properties in Mn-Si melt, because of the convenience that the coefficients of polynomial terms determined for the behavior of integral enthalpy of mixing are shared equally for the partial enthalpies as well.
Gorbunov et al. 2) measured calorimetrically the integral enthalpy of mixing, ΔH, in the entire range of composition of Mn-Si melt at 1 773 K. Zaitsev et al. 3) determined the value of ΔH from their vapor pressure measurement at 1 700 K in the composition ranging from xSi = 0.4 to 1.0. Figure  1 compares their results. They are shown to agree very well with each other. The previously assessed partial enthalpy of Si, ΔHSi = -124 323 J/mol at xSi = 0.0263, in Mn-Si system by Lee 1) from the experiments by Kor 4) and Fischer et al. 5) was added to the above data in order to reassess the enthalpy of mixing in Mn-Si melt. A multiple regression analysis with this set of data was carried out to determine the coefficients of polynomial terms in Redlich-Kister formalism. The final set of the coefficients was determined from the best correlation. The resulting analytical representations for integral and partial enthalpies are given as the following Eqs. (1), (2), and (3).
As shown Fig. 1 , the analytical representation for the integral enthalpy of mixing by the Eq. (1) reproduces very well the experimental data of Gorbunov et al. 2) and Zaitsev et al., 3) giving a confidence on the reassessed partial enthalpy of Mn, ΔHMn, by the Eq. (2).
Verification of Identity of Δ ΔHFe in Fe-Si with Δ ΔHMn in Mn-Si System
The partial enthalpy of Mn, ΔHMn, in Mn-Si melt by the Eq. (2) is compared with that of Fe, ΔHFe, in Fe-Si system by Chart 6) in Fig. 2 . The reassessed ΔHMn is shown to agree well with ΔHFe in Fe-Si system in the range of composition from xSi = 0 to 0.8, but it begins to deviate positively from ΔHFe at the compositions higher than xSi = 0.8 in Mn-Si melt. It is apparent that the identity of ΔHMn in Mn-Si with ΔHFe in Fe-Si system is valid only in a limited range of composition in Mn-Si system.
The reassessed ΔHSi, the Eq. (3), is compared in Fig. 2 with the previously assessed ΔHSi 1) which was obtained by the assumption of identity of ΔHMn with ΔHFe in Fe-Si melt. The previously assessed ΔHSi shows to deviate from the reassessed ΔHSi as the composition approaches the region of dilute solution of Si in Mn.
Chevalier et al. 7) assessed the solution properties in MnSi melt. In Fig. 2 , their results are compared with the reassessed partial enthalpies of mixing, ΔHMn and ΔHSi, and ΔHFe. Their values for ΔHMn agree reasonably well with those for ΔHFe in Fe-Si system in the whole range of composition but do not follow the behavior of the reassessed ΔHMn in the Si rich terminal region. The behavior of their © 2013 ISIJ ΔHSi shows a consistently negative deviation from the reassessed ΔHSi, the Eq. (3), in the entire range of composition in Mn-Si system.
It is apparent that the conformity to the identity of ΔHFe with ΔHMn is limited in the range of composition from xSi = 0 to 0.8 in Mn-Si system and that the assumption of the identity is an approximation. 4), however, are shown to vary with temperature. In order to treat them as temperature independent property, the calculated partial excess entropy of Mn from experimental lnγMn were averaged over the investigated temperature range. The results are plotted in Fig. 3 . Tanaka 10) determined the activity coefficients of Mn from vapor pressure measurements at 1 623 and 1 673 K. Petrushevskii et al., 11) Batalin et al., 12) and Zaitsev et al. 3) reported the activities of Mn and Si at 1 623, 1 680, and 1 700 K, respectively. As these investigated temperatures are not sufficient enough to verify the temperature independency, the calculated partial excess entropies of Mn and Si in Mn-Si melt with the Eq. (4) were taken as temperature independent values. The partial excess entropies of Mn and Si from these experimental data are plotted also in Fig. 3 . The activity coefficients of Si in Mn, which is in equilibrium with MnO saturated MnO-SiO 2 system, were determined at the averaged composition of x Si = 0.0263 at 1 773 K from the experiments by Kor 4) and Fischer et al. 5) and were used to determine the partial excess entropies of Mn and Si at xSi = 0.0263 with the use of the Eq. (4). The results are also included in Fig. 3 . An examination of Fig. 3 shows that the experimentally determined partial excess entropies of Mn, ΔS xs Mn, are scattered widely. A further examination reveals that the values determined from the data by Gee et al. 8) and Ahmad et al. 9) deviate positively from those determined from the rest of data in the entire range of composition. On the other hand, the experimentally determined partial excess entropy of Si, ΔS 1 -6xSi) (1 -2xSi) ] .... (7) As shown in Fig. 3 , the reassessed ΔS xs Si, the Eq. (7), reproduces well the behavior of the experimentally determined partial excess entropies of Si in Mn-Si melt. The reassessed ΔS xs Mn, the Eq. (6), reproduces reasonably the composition dependency of experimentally determined ΔS xs Mn by various investigators, [3] [4] [5] [10] [11] [12] except those by Ahmad et al. 8) and Gee et al. 9) The reason for this deviation is not clear at the moment. 
Reassessment of Δ ΔS

Previous Assessments of Excess Entropies of Mixing in Mn-Si Melt
In Fig. 4 7) show deviations from the present reassessment in the entire range of composition.
Reproductions of Activity Coefficients in Mn-Si Melt
The reassessed partial enthalpies and excess entropies of Mn and Si were used to calculate the activity coefficients of Mn and Si in Mn-Si melt at various compositions and temperatures, in reference to their respective pure liquids. In  Fig. 5 , the reassessed activity coefficients of Mn and Si at 1 573, 1 673, 1 773, and 1 873 K are compared with the experimentally determined activity coefficients of Mn and Si. The reassessed activity coefficients reproduce reasonably well the experimentally determined activity coefficients of Mn and Si. Especially, the reassessed activity coefficients show a good agreement with the experimental observations for Mn-Si alloys at the compositions in equilibrium with MnO saturated 4, 5) and SiO2 saturated 4, 13) MnO-SiO2 systems, which are relevant to the industrial processes for FeMn and SiMn alloys.
The reassessed activity coefficient of Si at infinite dilute solution of Si in Mn, lnγ°Si, is determined as follow. 
Conclusion
The reassessed partial enthalpy of Mn in Mn-Si melt from experimental observations shows that the assumption of identity of ΔHMn in Mn-Si with ΔHFe in Fe-Si system is an approximation at best. The reassessed enthalpy and excess entropy of mixing describe reasonably well the experimentally determined activity coefficients of Mn and Si in Mn-Si melt, especially at compositions of Mn-Si alloys in equilibrium with MnO as well as SiO2 saturated MnO-SiO2 system. 
